Na+,K+-ATPase activity impairment after experimental traumatic brain injury: relationship to spatial learning deficits and oxidative stress.
Traumatic brain injury (TBI) is a devastating disease that commonly causes persistent mental disturbances and cognitive deficits. Although studies indicate that oxidative stress and functional deficits occurring after TBI are interrelated events, the knowledge of the mechanisms underlying the development of such cognitive deficits has been limited. Thus, in the present study, we investigated the effect of fluid percussion brain injury (FPI) on a spatial learning task and levels of oxidative stress markers, namely, protein carbonylation and thiobarbituric acid-reactive substances (TBARS) and Na+,K+-ATPase activity 1 or 3 months after FPI in rats. Statistical analysis revealed that FPI increased the scape latency and mean number of error in Barnes maze test 1 and 3 months after FPI. We also found that protein carbonylation and TBARS content increased in the parietal cortex 1 and 3 months after FPI. In addition, 3 months after FPI, protein carbonylation levels increased both in ipsilateral and contralateral cortices of FPI animals. Indeed, statistical analysis revealed a decrease in Na+,K+-ATPase activity in the cerebral cortex of 1 month FPI animals. Furthermore, the decrease in enzyme activity found 3 months was larger, when compared with 1 month after FPI. These results suggest that cognitive impairment following TBI may result, at least in part, from increase of two oxidative stress markers, protein carbonylation and TBARS that occurs concomitantly to a decrease in Na+,K+-ATPase activity.